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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element achieving emission at high brightness 
and having a long service life. 

SOLUTION: The organic electroluminescent element has a plurality 
of light emitting units 3-1 to 3-n between an anode 2 and a 
cathode 5 which are opposite to each other, with the light emitting 
units separated from one another by layers 4-1 to 4-n each of 
which forms one equipotential surface. 
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[ff*«2] fi*«li2ew^^-lc4ol>T. Steffi 

14 K-^l/ tt*BS»#4. 2 e VBIT«7/P* y 

[fl#iS7] »JfciS5Xtt6E*©*^-K::m*T, s 
^-fk^JCj^LTO. l~10Tji)5tixi/^hD 

-a-^i^ . m^m® mvi-tb \cmt l 5 ■sttK^ 

[2S**1 1] !ft#)Jl O»J<ft0>*-fK:*ii,*T, **- 



[ff#i« 1 2 ] f»3fcJ3 1 iE«0^^|c^^T. Igft^x 
[II*«13] 0~1 2«0^mA>l^lcf2 

im#& 1 4 ] !s#js 1 teecD^ic*j^T, 
[ft#iSl5] 11*35 1 mm<r>m*ic}5\,>x, %r&% 

■Cfc5*r*&^U'? hn/U5^ .y-lr> MI7-„ 
Ml6] II^JSllfi^CO^ICti^T. &&(D 

[0 0 0 1] 
[0 0 0 2] 

^dS-ttt^ixlSS, |^ffiJ:'9^7>'^J;<iiA$tii#l 

it^ L. L^t*r^®WJli5^2 0 00A«Ttt5r 
irTf, 1 0VWT©WUIT*1 0 00cd/m 2 ir^gB 
S*8l* 1 %W3im»c+^^iS3WS, B»«1»5r 
itC^L-fc (Appl. Phys. Lett. , 51, 913 (1987). 

oa^ t? li . ^ ^ u y ffl x*&m t z ti z> m 1 

0 0cd/m2 glroa«fi9^< 1 ^B$Ri55r@xS* 
Si 1 0 0 0cd/m 2 TiSi^ 1 0 0 0 Ocd/m 

[000 3] 
[0 0 0 4] 
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I 0 0 0 5 J #U3*B§fC:fo(,>-C. 383fc^-- * h t it. # 
[0 0 0 6] 

tc, tt*B©*«EL*-7-oa*fl|Jt-Cfc5»««a/* 
«±#£U #«^ta.=. S ' h^^SffiBi: LXmm-fZ 

* (e-) . JgffiftlJJ^*-^ (h+) JSALT^ 
any hrtVIW£&U BiB*lBI*±fi6 U*5fci-«. £ 
*UC#L-C, H2fc*f**WfcJ:5#«EL* : ?-tt, 

[ 0 0 0 7 J ^W^WttlE L*^-JC43V^T. ^mfiB 

o%Jw±w3w^s*fM*ffiffl-rsco*sifSLv>o -era 

5 0 4 , Lfc*Ai«»*ffi 

iUTIl, Mxtf, I TO • ffiMfc 

*)' . izo {< >wj» -wamMm > s n o 2< 

ZnO^, T i N, ZrN, HI N, T i Ox , VOi 
. Cu I, InN, GaN, CuAI02 , CuGa 
O?. % SrCuj O?, LaD 6> R u 0 2 ttW&m 



T'^So &m#<h LT/<£5fi|ig<o 

u/Bi 2 0 3 ^21^, Sn0 2 /Ag/SnO 
2. ZnO/Ag/ZnO, B i 2O3 /A u/B i 2 0 
3 . T i 0 2 /T i N/T i 0 2 , Ti0 2 /ZrN/ 

t i 02 $<D&mmt> s *Bt3ft,x\,*z>. ■&mmmx(t2m 
y.±<D&i§fg'p<n&mmte. mm* 1 onmHTin 

C^»4L<. 0. 5~ 1 0 nmk-r&(DtjW$. 
Z<DmmAi 1 0 n mZ&z.Z t . 3tWgi§^ 5 5 0 %« 

[0 0 0 8] Sfc, §tSI^Mt5Wt LTIi. 

il7^o ->7=yf, IM7^D-/7 
[0 0 0 9] *$S9ilC:fct^T\ 383fcn^ y ht(t. i!(fi£ 

m+nmtfik urn, (mm) /&%m/ (m 

m) . (»«) /*-/u*siai®/i83t«/ (it®) . 
(HMD /*-*'mmm/&ftm/n*m$km/' (m 
«) . (Hue /*-^aAg/*-/m^/^3t^ 

•5. *^?^»CJ:5^E Lm^lC*3^T«. ^^a- 
y F^^S&B^ioTft^^^T. (2<@« 

S^Slco^Tt. #fcWBtt*<, Sf3l5rtiP><Dgw 
^t>tv5^*#i|sHco^rt. #»c^JKg|i/,c<, ^<7) 

[0010] ^mmunt lxh, -«Wfctttt*B8* 

JR. Mr, Caf©7/^y±SM, EuW±S 

I. Ag, I n^iW^/i^s^lf ?>tl5. * 
38W*e>a*«*Ufc. IliiffiiioMlcMK 
-fy^iUfV^ffi^ (WlO-270 1 7 

m«ic**w*e>As«BBv 1 1 - 2 3 3 2 o 2 

Xj-^m 2000-182 7 7 4 #ii*8»cB8^ UfcfeW^r 
&m LT, {><J^tf, A K Z r , T i , Y, Sc. Si 
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+) aAli^«^^oSjlEtt^w^$ft.JI^e><75^co 

lf\ oiO. *«3B0>*P»E L*-?-tt, E L 
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[0 0 12] gift. *«WCtiEL«fH!. S§3f5»=fr 

;ft5mtel$T# (Vn) Wfo (V = V! + V2 + V 

ME LjrN)*iJjSTM!>5* $tfCt It 1 0 VWTWfi 
WMtEtt. S*a=yl>«)t (n) *J*itiXfifJ«il5 

-C*»5. — **JWH± (e»«ffi-ei±/jr 
<) «*«*tcSJt«L» ttoTSf*ME*ft«\ 
#5rS<i-5„ L*»U4*fe. *«W©flUIEL*-T- 
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±lctt, nut. HMiWi&fl|/£-*-*39ieif 2. 

- 3/ h 3 - 1 , 4 - 1 , 3g#^-- y V 3 - 2 , 

«?m&E4-2 ^m&S4- (n - 
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Ji5*«M3JiTirt&. rix^cDS^ OB) <Ooh. tf 

7*&m (mwmm is swsiS2. aft^s* k 

(3-n, (ILn=l, 2. 3 ) . |*4&BS5ttffl 

fil»3?*t?*>*> . Sf«{fcffi (4-n, fiLn=l, 2. 
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flun»i, 2, 3 ) aqHM. PfmsraicflHE 

[0 0 15] ^«lEL*T-tt. «««-»«>»ott 
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looie] witf, #^m<4Di (4-n) frbmwm 

(WlcS^ttASr^-'S^lCtt, 1 0-2 7 0 1 7 1 

*» b * s m^a a^ w-r 5 i -r z> <r> & & t. u \>\ 

ZZX\ Kt-K-^htt.tt*HW«4. 2eV» 

0 1 7 i#^«tiia«$ixTv>6. ±E©*^-a 

AS*© K^— K-^v h AJR«>*A'ifc*tt, ^m<t& 
ymzttLxo. i~iox*i)5©i5{fiu^ ro^e/u 

*/h*<. 1 0 Mi«t>» K— "O' 
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[0017] h ri N <%n,®.fo<DWimm 

5 nmKT, L<tt0. 2 - 5 n m <D « A> <b /«£ 5 ^ 
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»&tmi?fi 2000-182774 ^ffl«Cfe®co tjf 

m*iZAi§zmmL> mmi-zmjt&m (ai. z r , 

[0 0 18] &^mteE (4-n) fl^Pi 

1-2 5 1 0 6 7^ffllC*J^-CffiSeLfc^r«!K)«r>'l-f 

ttffi«OBtlHMK:«*fc-r5Jit LT»fifeLT*J< 

ft® (4-n) *«j«1-5»»«)tt»B8*K«lt>fei", 

LTfcJ:V\ w<7)»£\ ^ffl^3 0 nmtlTir-f 5<D^ 
#£L<, 0. 5~3 0nmC«SItt5©WiL 
k\, ^J1^3 0 nm«r«x.-5 7fecOigi®35/5Si£'> LT 

■< xmt&mmmic&tE-rz- 1 -e. arp 

[0 0 19] H^SSttYk-g-ife t L 

K-^U^ 3 ■WkT-'US^A, ifrfktf y 

3 ?{k.# v 5; <? a , ^k-f v 

fk*#. 3 ? .yftflX«0ftHMbfrttrt>, DDQ 
7;-^nn^;y) , TNF (hy = hn7^tl/ 
y^) , TCNQ (7-h7->7y*/^^» . 4F 



-tcnq (t- h7 7/wtD-f h7->ry -^y* 

#j) ©*/uifc*tt:. *a^felc*f LTO. 1-1 Oco 
ffifflT'*>5<73^»i K— hroltm*S0. l* 

rgT-fcSi: K-^> Hwi9BMt$*tfc^ (£1T. & 

^W5a^^/h$<. 1 0fg£*B;tS<>:. ffi^W h'—'<> 

So 

[0 0 2 0] *^^lCffl^5^7t^--^ Mc**HT, ft 

^-^aASSr^ffli-Sri: t*><5»^ 6f3tE 

<0*8SE L^^lCffiffl$KT#fc^aA^ J ^*-/i'a 

ab o * t. # mzmm-r s - 1 » x # -5„ 

[0 0 2 1 ] 

v/aygNFTS^^y y-^BSrffifflLfc sun 
xV^-^ttlSP 1 0«4SfS;l&MH-SrfflV^ 
fc„ -7--^.U— (keithley) tty 

— ?2400, h7*3yBM-8®*ff«r&fflL- 
fc. I TOSiffi, A 1 ^l^ffi,!: LT«:aEltJEE£ 

0. 2 V/2^(7)SiJ'e-C^7 i 5'^^PnAPU. ®E±# 
l^WSSSSV^ffl^iBy^Ufc,, EL^/ 

[0022] mmm m*<o%mE 

W8i2iLT, ->-hfiS2 0Q/D©ITO (-Y > 

flu . %<n±.\cfim !l fo&.mm<km-?x? cm 9© 

(b) ) ^3>LTjE?L«^^^"r5Tfe^; (1) : 

HI: 1 1 
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t'S^nio NPDSr 1 0-6torrTT\ 2A/g>©If 
iggT*6 0 0 AcD/?$lcj£JglU *->Mili2t/f 6 £E5fi£ 
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[0 0 2 3] lWE*-/i'(fiiatJi©Jtfc, «5t/l7 

i L-TTT1S5*: (2) : 
[fc2] 
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X~m&tvZ>hl)7. (8-*/ V S ? h) T/U^^^A^ 
^T'fc5^"7ijyKifl: [(8jp D Q £ : NKX - 1 5 9 



T'^ftS^y^n-f ^i&jg-fcv'^A (Cs) Sr^/U 
JfCl : 1 ir^SJ: 5lc«-*<D^«jIS5rllSbT3 0 
0 Acf$lcMLfc„ 

[0025] flric, hmcwc 5 \ .Tm*tit*m&m-? 

m9<D (d) #(«.] ^LTA 1 Sr^igSl 0 
A/»T? 1 0 0 0 A©» Lfc. r (DXeic J; vT 
SrttftWit.iaf 0 . 2 cm. «0. 2 c mOTLfilBfr. 1 ft 
rw*HF.r.#^-ir.j«k^T> BIHSSffiT?^* t to 

ft® (Alq:NKX-1 5 9 5T>*SfS) A^^iStg, 
ajfeOSWHtSraUfcL-fc. 0 5. 06, 07&O5084 3 



AoJlSiaSJKLfc,, 

[00 2 4] flMBXftA 7 <7?±l£!ftlW¥ 10-2 

7 0 17 1 tCfSecD&JB K-f Vi/m^-ffiA® 8 

t LT, Tie^; (3) : 

[it 3] 




(3) 



m 2 (v) mt, mm (cd/ m 2 

(mA/ m 2 )&& y mm (oH/ m 2 (cd/ 
A), SSfcSfcrtf (mA/crn 2 ) -^M^J 5 ? 5 (cd/A) Sr^n 

1^1 ] 
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(voltages) 


(mA/cm*) 


mm 

(cd/m*) 


(cd/A) 




(voltages) 




as 

(cd/m a ) 


(cd/A) 


2.4 


0.02 


2.2 


11.2 




4.6 


0.01 


2.3 


16.9 


3.6 


0.64 


124.6 


14.9 




9.2 


0.46 


123.5 


27.0 


5.2 


6.06 


1011.5 


16.7 




13.2 


3.30 


1076.3 


32.6 


6.0 


14.11 


2420.5 


17.2 




14.6 


7.69 


2533.8 


33.0 


6.6 


34.60 


5860.7 


16.9 




15.6 


16.81 


5796.9 


34.5 



[oo27] nmm i 

mmmtmc< . i2 9« < a ) ic^ufcgff^^-vjc 

[1119(73 (b) ) £;frLT. 3§ft^n ;/ h 3 - 1 
Lfc„ -f-&fr*>, aNPD£600A, Alq : N K X — 
1 595 = 100: l(DSSr400A, /<y^7W V 
k&m-Zi""}^ (Cs) Wig-&««r3 0 0 AcDJP$ (£JtB& 

4-lirLT, I TO«r*«W#fc;W«R2 0 0 1 - 1 
4 2 6 7 2^T!tSgLfc*/<s/* y >:/<733M£Sr)8^ 
T, Jft06f&4 A/#-?l 0 0 AoffSfctfHEUfc. - 

(nsffiffi) tt*3t*yrt-a:-r*». «o. 2 

cm, 1t0. 2 cmWjE*^ro^lCj5KJKi-Sfc«>, & 
Jg^** (El9tf> (c) ) SrffltvCjfcfltLfc. &<C, * 

mm&mm&.&,-**t m°><» <b> > ictif u-cwa 

fc. c*NPD$:600A, Alq : NKX-1595= 

100 : 1 <E>JiSr4 0 OA, rtVffxiJ ft 

■7 A (Cs) <Dm&m*3 0 OAcO/f ${C, ffiftj^RU 

(H19<0 (d) ) ^Lt, A 1 &a£#i£«l OA/f 
T*l 0 0 0 AOIJl;If U. E)9<£> (e) lC*Lfc'< 
*->£*f-f-5W*8E Ll!f^£#fc„ KXStcJzoT^ 
3t**tt«0. 2 cm, «0. 2cm©3E*JRtti Ufc. 

:»Hffiw 1 -e^t>tifc^«iE L^coikWtiasria 1 1 
ic, ai«igiSriai2ic*t. £«>#»eljihf-ic:|8h 

X, HffimtiiT?fc5 I TOiriHtffi-CfcSA 1 iwra 

I'- . Si^^JESrPP.flnL-, %%J§ (Alq : NKX-1595<n^ 
*JH) d*(>0lftftft%«>lfftt{t*ffiff , Lfc. 1*16, 1*1 
6, 0 7, [§l8 tpwn^a ^ H«fc, ~C9I?f^ (H^J 

1) ©a« (cd/m 2 )-sje (v) mm <cd/ 

m2 (mA/ m 2 )!&t4, (cd/m 2 )- 

ttfflESW (cd/A), m«?Bie (raA/cm 2 
(cd/A) ^tt©T'fe§. *fc, ^ 1 "Cff 

[0 0 2 81 
[#21 



[0029] z<omz&it=--v ht>mn&mc£^x 

l±»^^) S:Jt«t5i. ttl3f2S«>*«:*.Lfc. * 
fc, SSft*^ Y/^WtM-f^t. NKX- 1 5 9 5CO 
ik%*^t h/w<tJil£— Scbfca*, K/pcdHMMI 
*sSip09iJt«UT«^<^ofc (Eli0#ra) co 
(i, 2o<0^3t=-^.y h(£>F*9, ftU3»-fiS:JRUfc55>t3.- 

l3T-§:Lfcfc«>o, ^F#^m{c«t5i:#^ib4x5o 
[0 0 3 0] 

©»3ta=y h§r^l|fi[ffiT*tt^oTiS«-r5r i:X, 
«i«S;*Sr-^«ofc**, t£*wW#SE Lili^-m 

Sc5l?<o^T?fi^^rtgt,l,^ixT^fc^:ffia[¥$E-^ h y 

[mil &*<DftmELm*<v®imm*if;-rtx.w%ix' 
[112] *$gss<zHr«E \.mi-<vWiYt®m*7F-fmm 

[(H 3 ] *«WOttlE L^C0Tf@«jtSr.7:-ri».T:BJf 

mmxh&o 
iat?*>5. 

[06 ] j£fPW £*«H<&3(jfc0ij 1 -Cf^MUfcWttlE L 

m j(ommm,s. - mw*ac w* S:*t^77t-fc5. 

[El 7] SWWi*»W©3E*m-CffMLfc*1tEL 
[0 8 ] **W«t *»W<03JltOT 1 -C«« L.fc#«E L 

m^^m^m-mm^m^^i-^y y x*>z> 0 

im9] *ttWV> : £ffiEL£*(D®mi.U®X'hZ>« 
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3- n Y 
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4-2 ^m&ffi 

4 — n ^^HSB 
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6 &-ju&tmm 

7 ^jt^ 

8 S^SAI 
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